CLAIMS 




We claim: ^ 

V 1. A liquid composition for coating surfaces conrprising about 0.01 % by 
weight to abouK2 % by weight of a near infrared absorbing agent, about 20 % by weight to 
about 60 % by weiglibo^ carrier vehicle; and about 40 % by weight to about 80 % by weight 
of a solvent system, based MShe total weight of the composition. 
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The Uquid conq^osition of claim 1 comprising about 0. 1 % to about 2 % 
by weight of the hear infrared absorbing agent, about 30 % by weight to about 45 % by weight 
of the carrier vehicl\and about 55 % by weight to about 70 % by weight of the solvent system, 
each based upon the tot^weight of the composition. 

3. The liJKjid composition for coating surfaces of claim 1 further 
comprismg an one or more orgaftofunctional silane additive(s) selected from the group 
consisting of anngofiincti^^ silanes and vinylfunctional silanes. 

4. The Uquid compodtion for coating surfaces of claim 3, wherein the one 
or more organofunctional silane additive(s)s^e present in the amount of about 0.01 % to about 
2 % by weight of the liquid con5)osition. 

5. The hquio^omposition for coating surfaces of claim 1, wherein the near 
infrared absorbing agent is selected from the group consisting of compounds of the formula (I): 

[(R2NZ)2N=zVnR2]^^ + 2X" (I) 



wherein R is an alkyl group of about 
phenyl or a divalent phenyl substitute 
consisting of alkyl, alkoxy, halogen, 
unsubstituted quinoidal phenyl or a 
selected from the group consisting 
groups; and X is an anion of a stroj 
compounds of the formula (II): 




Lt 6 carbon atoms; Z is an unsubstituted divalent 
least one moiety selected from the group 
ano, and carboalkoxy groups; Z* is an 

substituted with at least one moiety 
ogen, nitro, cyano, and carboalkoxy 



(11) 



[(R2NZ)3N]> ^ 

wherein R is an alkyl group of about 1 to about 6 carftpn atoms; Z is an unsubstituted divalent 
phenyl or a divalent phenyl substituted with at least on^moiety selected from the group 



24 



0! 



consisting of alkyl^^^oxy, halogen, nitro, cyano, and carboalkoxy groups; and X is an anion of 
a strong acid. 

^ 6. The Uquid composition for coating surfaces of claim 1, wherein the 

P ' carrier vehicleiss^ least one polymer selected from homopolymers and copolymers of the 
group consisting of cellulose, polyacrylics, polyurethanes, polyesters, polyvinyls, polyamides, 
polyolefins, and derivatives a^d^xtures thereof 



^y^^"""^^ The Uquid composition for coating surfaces of claim 6, wherein the 
earner vehicle comprises an aciyhc copo^mer. 



8. Vrhe hquid conposition for coating surfaces of claim 7, wherein the 
10 carrier vehicle ^rther^^mgris^^ a polyurethane. 

9. The Dquid composition for coating surfaces of claim 1, wherein the 
carrier vehicle comprises a watt;r-bome carboxyl and hydroxyl functional acrylic copolymer. 

10. The liquid composition for coating surfaces of claim 9, wherein the 
water-borne carboxyl and hydroxyl fiS^ctional acrylic copolymer has an acid number of about 

15 10 to about 50, a hydroxyl number of aO^ut 20 to about 50, and a molecular weight of about 
20,000 to about 40,000. 

11. The Uquid composition Ifor coating surfaces of claim 1, wherein the 
carrier vehicle comprises a copolymer formed by po^merization of monomers comprising: 

(a) about 45 % to about 55 'J^y weight butyl acrylate, 
20 (b) about 38 % to about 45 % by^eight methylmethacrylate, 

(c) about 4 % to about 10 % by we^ht hydroxyethylmethacrylate, 

(d) about 0 % to about 8 % by weighf^methacrylic acid, and 

(e) about 0 % to about 2 % by weight acwlic acid. 

12. The liquid composition for coating surfaces ofdaim 1, wherein the 

25 carrier vehicle comprises a copolymer formed by the polymerization of monomers comprising: 

(a) about 40 % to about 70 % by weight methylA^ethacrylate, 

(b) about 1 0 % to about 30 % by weight ethylacrylke, 
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(c) about 20 % to about 30 % by weight 
lethylaminoethylmetacrylate. 

13. The Uquid composition for coating surfaces of claim 1, wherein the 
solvent ^stem comprises a ketone. 



5 \ 14. The liquid composition for coating surfaces of claim 13, wherein the 

ketone is selectM from the group consisting of acetone, and methylethylketone. 

15. \ The Uquid composition for coating surfaces of claim 13, wherein the 
solvent system further>comprises at least one component selected from the group consisting of 
alcohols, terpenes, and glVcol ethers. 

10 16. The liquid con5)osition for coating surfaces of claim 1, further 

comprising one or more additiVes selected from the group consisting of ultraviolet absorbers, 
flatting agents, slip agents, and pH(^ modifiers. 

17. A Uquid composition for coating surfaces comprising; 
(a) a near infrared absorbing agent selected from the group consisting of 
15 compounds of the formula (I): 

[(R2NZ)2N=Z'-NR2]\ + 2X (I) 
wherein R is an alkyl group of about 1 to abou^6 carbon atoms; Z is a divalent phenyl which 
may or may not be ring substituted with one or more alkyl, alkoxy, halogen, nitro, cyano, and 
carboalkoxy groups; Z' is a quinoidal phenyl whicB^may or may not be ring substituted with one 
20 or more alkyl, alkoxy, halogen, nitro, cyano, and car\oalkoxy groups; and X is an anion of a 
strong acid, and 
compounds of the formula (II): 

[(R2NZ)3N] + X \a) 
wherein R is an alkyl group of about 1 to about 6 carbon atom^ Z is a divalent phenyl which 
25 may or may not be ring substituted with one or more alkyl, alko^J^, halogen, nitro, cyano, and 
carboalkoxy groups; and X is an anion of a strong acid; 
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(b) a carrier vehicle comprising a copolymer formed by 

polvmerization of: 

\v (i) about 45 % to about 55 % by weight butyl acrylate, 

\. (ii) about 38 % to about 45 % by weight methylmethacrylate, 

\ (iii) about 4 % to about 10 % by weight 

hydroxyethylmethac^^te, 

\ (iv) about 0 % to about 8 % by weight methacrylic acid, and 
Vv) about 0 % to about 2 % by weight acryUc acid; and 

(c) a rolvent systenx 

18. The liquid c^mosition for coating surfaces of claim 17, wherein the near 
infrared absorbing agent is present inVi amount of about 0.01 % to about 2 % by weight of the 
composition; the carrier vehicle is present in an amoxint of about 20 % to about 60 % by weight 
of the con^osition; and the solvent system^ present in an amount of about 40 % to about 80 % 
by weight of the composition. \ 

19. A liquid composition for coating surfaces comprising, 

(a) a near infrared absVbing agent selected from the group 
consisting of compounds of the formula (I): \ 

[(R2NZ)2N=Z'=NR2]^"*" + 2X" \ (I) 

wherein R is an alkyl group of about 1 to about 6 carbon atoms; Z is a divalent phenyl which 
may or may not be ring substituted with one or more alkyl, alkWy, halogen, nitro, cyano, and 
carboalkoxy groups; Z* is a quinoidal phenyl which inay or may laot be ring substituted with one 
or more alkyl, alkoxy, halogen, nitro, cyano, and carboalkoxy groms; and X is an anion of a 
strong acid, and con^iounds of the formula (II): \ 

[(R2NZ)3N]'' + X' (II) \ 

wherein R is an alkyl group of about 1 to about 6 carbon atoms; Z is a divalent phenyl which 
may or may not be ring substituted with one or more alkyl, alkoxy, halogem nitro, cyano, and 
carboalkoxy groups; and X is an anion of a strong acid; \ 
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(b) a carrier vehicle comprising a copolymer formed by 





polymerizatio'ihqf: 

(i) about 40 % to about 70 % by weight methylmethacrylate, 
ii) about 1 0 % to about 30 % by weight ethylacrylate, 
(iii)"^ut 20 % to about 30 % by weight 
dimethylaminoethylmetacrylate, and 

(c) a solvent system, 

20. A method of reducing the reflection of near infrared radiation from a 
surface, comprising: 

10 \ (a) applying to the surface, a liquid conposition comprising: 

(i) a near infrared absorbing agent; 

(ii) a carrier vehicle; and 
(ii) a solvent system; and 

(b) Vemoving the solvent system, whereby a near-infrared absorbent 
15 coating is provided on the surface. 

21. The method of claim 20, wherein the solvent system is removed by 

evaporation. 

22. The method/^f c/aim 20, wherein the coating has a thickness of about 
0.25 mil to about 2 mil. 

20 23. The methoW^f cWi 20, wherein the coating is capable of absorbing 

greater than about 99 % of radiation withyavelength of about 885-920 nm incident upon the 
coating. 

24. The method of claim 2(\ wherein the near infrared absorbing agent is 
selected from the group consisting of compounds \f the formula (I): 

25 [(R2NZ)2N=Z'=NR2]^^ + 2^ (I) 

wherein R is an alkyl group of about 1 to about 6 carboK atoms; Z is a divalent phenyl which 
may or may not be ring substituted with one or more alkyk alkoxy, halogen, nitro, cyano, and 
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carboalkoxy groups; Z' is a quinoidal phenyl which may or may not be ring substituted with one 
or more alkyl, aD^oxy, halogen, nitro, cyano, and carboalkoxy groups; and X is an anion of a 
strong acid, and 
compounds of the foJ^ula (II): 

fR2NZ)3N]^ +X" (II) 
wherein R is an alkyl group of about 1 to about 6 carbon atoms; Z is a divalent phenyl which 
may or may not be ring suostituted with one or more alkyl, alkoxy, halogen, nitro, cyano, and 
carboalkoxy groups; and X isNan anion of a strong acid. 

25. A surfac\ having a coating with a thickness of about 0.25 mil to about 2 
mil, comprising: 



(a) a near infrared absorbing agent; and 

(b) a carrier vehicle, 

wherein the thickness is measured in a direction transverse to the surface. 



15 26. 
polymerizing: 



A copolymer uselfu^^ carrier vehicle, said copolymer prepared by 
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polymerizing: 



(a) about 45 % p abcM 55 % by weight butyl acrylate, 

(b) about 38 % to aj/out 45 % by weight methyknethacrylate, 

(c) about 4 % to about 1(9% by weight hydroxyethylmethacrylate, 

(d) about 0 % to about 8 % by weight methacrylic acid, and 

(e) about 0 % to about 2 % by weight acrylic acid. 

A copolymer useful as a carrier vehicle, said copolymer prepared by 



(a) about 40 % to about 70 % by weight methylmethacrylate, 

(b) about 10 % to about 30 %\y weight ethylacrylate, 

(c) about 20 % to about 30 % b^weight 
dimethylaminoethylmetacrylate. 
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28. \ A method of producing a copolymer useful as a carrier vehicle, said 
method comprising polymerizing: 

(a\about 45 % to about 55 % by weight butyl acrylate, 

(b) about 38 % to about 45 % by weight methylmethacrylate, 

(c) abc)ut 4 % to about 10 % by weight hydroxyethylmethacrylate, 

(d) about \ ySjto about 8 % by weight methacrylic acid, and 

(e) about about 2 % by weight acrylic acid. 

29. A methofd of ni oducing a copolymer useful as a carrier vehicle, said 
method comprising polymerizing: 

(a) aBout 40( %^to about 70 % by weight methyhnethacrylate 

(b) about 10 abo yt 30 % by weight ethylacrylate 

(c) about 20 % to\bout 30 % by weight 
dimethylaminoethylmetacrylate 
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